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© Surgical crimping device and method of use. 



© A surgical apparatus 10 and method of use for 
maintaining tension upon a length of suture material 
extending from body tissue is provided. The surgical 
apparatus deforms and compresses a securing 
member 100 about a length of suture material 200 



which is received therethrough so as to maintain a 
prescribed amount of tension on the suture material 
which extends from body tissue and is engaged in 
the compressed securing member. 
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wherein suture material is positioned within the 
securing member; 

FIG. 8 is a side elevational view in partial cross- 
section of the tool assembly of the surgical 
apparatus adjacent body tissue wherein suture 
material is positioned in the securing member; 
FIG. 9 is a side elevational view in partial cross- 
section of the tool assembly of the surgical 
apparatus illustrated in FIG. 8, further illustrating 
the cutting blade cutting a length of suture ma- 
terial extending from a compressed securing 
member; and 

FIG. 10 is an enlarged view of the suture secur- 
ing member shown deformed around two ends 
of a suture. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention shall be discussed in 
terms of endoscopic procedures and apparatus 
which is intended to include laparoscopic proce- 
dures. 

In the drawings and in the description which 
follows, the term "proximal" will refer to the end of 
the surgical apparatus which is closest to the oper- 
ator, while the term "distal" will refer to the end of 
the apparatus which is furthest from the operator. 

Referring now in specific detail to the drawings, 
in which like reference numbers identify similar or 
identical elements, FIG. 1 illustrates a preferred 
embodiment of a surgical apparatus, shown gen- 
erally at 10. The surgical apparatus. 10 may com- 
prise a handle portion 12 and an elongated body 
portion 14 extending distally from the handle por- 
tion 12. An atraumatic tool assembly 16 for con- 
tacting and deforming a suture securing member 
100 to cinch a length of suture material is oper- 
atively associated with a distal end portion of the 
elongated body portion 14 and is remotely op- 
erable by the handle portion 12. The embodiment 
of FIG. 1 is adapted for and particularly useful in 
endoscopic or laparoscopic procedures wherein at 
least an endoscopic portion of the surgical appara- 
tus 10 is inserted into the operative site through a 
cannula device (not shown). 

Turning to RG. 2, the tool assembly 16 in- 
cludes an elongated tool housing portion 22 which 
defines a central bore 24 extending therethrough. 
The tool assembly 16 comprises a deforming as- 
sembly 18 for deforming securing member 100 
(FIG. 1) to cinch a length of suture material and a 
cutting assembly 20 for cutting a length of suture 
material which extends from a deformed securing 
member. As will be described in greater detail 
below, both the deforming assembly 18 and the 
cutting assembly 20 are remotely operable from 
the handle portion 12 (FIG. 1). 



ing the adjustable tension obtained by the surgeon 
while knotting a length of suture material; U.S. 



The deforming assembly 18 includes a ham- 
mer element 26 slidably received within the central 
bore 24 of the housing portion 22. An anvil portion • 
28 Is defined at the distal end portion of the tool 

5 housing portion 22 and is in communication with 
the central bore 24 of the housing portion 22. An 
aperture 23 (RG. 5) is formed on the bottom sur- 
face of the tool housing 22 in communication with 
the anvil portion 28 and is dimensioned to receive 

w suture material 200. The hammer element 26 is 
provided with a substantially rounded distal end 
26a which engages the anvil portion 28 and com- 
press a securing member 100 releasably disposed 
in the anvil portion 28 of the tool housing 22 (FIG. 

75 9) as the hammer element 26 moves into approxi- 
mation with the anvil portion 28. 

The cutting assembly 20 comprises a cutting 
blade 30 which moves reciprocally along a cutout 
portion 32 defined along the top surface of the tool 

20 housing 22. The cutting blade 30 engages the 
distal end 42b of an inner tubular member 42 
which is received through the elongated body por- 
tion 14 (RG. 2). A threaded screw 33 mounts a 
blade cover 34 atop the cutout portion 32 of the 

25 tool housing 22 to enclose the cutting blade 30 
within the tool assembly 16. A distal end of the 
cutting blade 30 is provided with a sharpened edge 
36 for severing suture material 200 which extends 
from a securing member 100 disposed in the anvil 

30 portion 28 of the tool assembly 18 (FIG. 9). 

Referring now to FIGS. 2 and 3, the elongated 
body portion 14 includes an endoscopic tubular 
member 38 attached at its proximal end 38a to the 
handle portion 12 and at a distal end 38b to the 

35 tool housing 22. The endoscopic tubular member 
38 defines a central bore 40 therethrough which is 
aligned and in communication with the central bore 
24 of the tool housing 22. An inner tubular member 
42 is slidably received in the central bore 40 of the 

40 endoscopic tubular member 38 and is adapted for 
coaxial motion therein. As mentioned above, the 
distal end portion 42b of the inner tubular member 
42 is connected to the cutting blade 30 while the 
proximal end portion 42a of the inner tubular mem- 

45 ber 42 is attached to actuation structure 44 oper- 
atively associated with the handle portion 12. 

An inner rod member 46 is slidably received in 
the inner tubular member 42 and is adapted for 
coaxial motion therein. A distal end 46b of the inner 

so rod member 46 attaches to the hammer element 
26, while a proximal end 46a of the inner rod 
member 46 is operatively associated with a pivotar 
ble handle member 48 in the handle portion 12, the 
connection of which will be discussed in greater 

55 detail below. 

Still referring to FIGS. 2 and 3, the handle 
portion 12 includes a body portion 50 defining a 
bore 52 extending from a distal end 12b thereof. 

4 



form a securing member releasably disposed in the 
anvil portion of the tool assembly. 
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slidable arm member 94 engages with a proximal 
end portion of the inner tubular member 42 in the 
central bore 52 of the body portion 50 of the 
handle portion 12, thus, the distal movement of the 
slidable arm member 94 relative to the handle 5 
portion 12 effects corresponding distal movement 
of the cutting blade 30 in the tool assembly 16. 
Accordingly, proximal movement of the slidable 
arm member 94 effects corresponding proximal 
movement of the cutting blade 30 in the tool as- jo 
sembly. 

Referring now to FIGS. 5-9, in use to secure * 
the future to body tissue through which it has been 
placed, i.e., to maintain tension on the suture with- 
out tying a knot, the surgeon squeezes handle 12, 75 
pulling pivoting handle member 48 towards station- 
ary grip member 57, thereby pulling hammer ele- 
ment 28 back so as to make space to insert 
securing member 100 into space 70 adjacent ham- 
mer element 28 of the tool assembly 16 , as shown 20 
in FIG. 5 in phantom. Turning now to FIGS. 6 and 
7, the surgeon next moves the two ends of a suture 
200 extracorporeal^ (i.e, outside the body), via a 
cannula assembly 202 (FIG. 6) and threads the 
ends of the suture 200 through aperture 23 in tool 25 
housing 22 and through the securing member 100 
releasably disposed in the tool assembly 16 using 
a conventional threading tool 204 (FIG. 6). Such 
conventional threading tools may have a flexible 
loop 205 through which the thread or suture may 30 
be placed. When the tool 204 is drawn through 
securing member 100, flexible loop 205 compress- 
es to fit through securing member 100, pulling the 
two suture ends with it Threading tool 204 can be 
modified so that threading can be accomplished 35 
intracorporeally. 

Thereafter, the surgeon, while grasping the 
ends of the suture 200 threaded through the secur- 
ing member 100, inserts the tool assembly 16 (and 
the elongated body portion 14) into the body cavity 40 
via a cannula assembly 202, and into approxima- 
tion with the body tissue 208 having the two ends 
of suture 200 extending therefrom (FIG. 8). The 
surgeon then gently pulls proximalty on the suture 
ends 200 extending from the body cavity while 45 
cinching securing member 100 down upon suture 
ends 200 so as to bring the tissue pieces 208 
together (FIG. 8), therein tensioning the suture 200 
extending from the body tissue 208. The surgeon 
then further actuates the pivotable handle member 50 
48 to enclose, compress and deform the securing 
member 100 about the suture 200 extending there- 
through, thus changing the original larger dimen- 
sion of the bore of the securing member to a 
smaller-dimensioned bore that catches and holds 55 
suture ends 200. See FIG. 10. In one embodiment, 
the securing member starts out as a cylinder and is 
made of a compressible material so that upon 
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compression, the C-shaped securing member of 
FIG. 10 results. This maintains the suture 200 in its 
present tensioned state. Thus, tension is main- 
tained on the suture without the difficult and time- 
consuming task of tying a knot. 

Referring to FIG. 8, actuation of the trigger arm 
62 effectuates the cutting blade 30 in the tool 
assembly 16 to cut the unsecured lengths of suture 
200 extending from the compressed securing 
member 100. After full actuation of the trigger arm 
62, the trigger arm 62 is returned to its initial rest 
position as described above, thereby retracting cut- 
ting blade 30 to its original position. In the embodi- 
ment of the instrument not having a cutting mem- 
ber, the surgeon utilizes a separate cutting ele- 
ment e.g., endoscopic scissors, to remove the 
excess suture. 

The surgeon then removes the tool assembly 
16 from the body cavity, via a cannula device 202, 
and the surgeon is then enabled to insert a new 
securing member 100 in the tool assembly 16 so 
as to repeat the above described procedure. 

Although the above description relates to su- 
ture placed in an endoscopic loop in the body 
cavity, this device may be used to crimp suture in 
any situation where it is indicated. 

The claims which follow identify embodiments 
of the invention additional to those described in 
detail above. 

Claims 

1. A surgical apparatus for applying a securing 
member to a length of suture material compris- 
ing: 

a) a handle portion including a pivotable 
handle member; 

b) an elongate body portion extending dts- 
tally from said handle portion and defining a 
longitudinal axis; and 

c) a tool assembly operativeiy associated 
with a distal end portion of said elongate 
body portion and remotely operable from 
said handle portion for enclosing and de- 
forming said securing member to secure 
said securing member upon the length of 
suture material. 

2. A surgical apparatus as claimed in any one of 
the preceding claims, wherein said tool assem- 
bly further includes a cutting member for cut- 
ting a length of suture material extending from 
said securing member. 

3. A surgical apparatus as claimed in any one of 
the preceding claims, wherein said securing 
member includes a longitudinal bore extending 
therethrough for surrounding the suture posi- 
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The body portion 50 of the handle portion 12 
defines a stationary grip member 54 and includes 
the pivotable handle member 48 which is pivotably 
connected to the body portion 50 about the pivot 
pin 56, so as to be pivotably movable towards s 
stationary grip member 54. Finger loops 57, 58 are 
provided on the lower ends of handle member 48 
and grip member 54, respectively. Clearly, other 
handle configurations are contemplated. 

A pivot bushing 60 is mounted in the pivoting w 
handle member 48 and comprises halve sections 
60a and 60b which capture a proximal end 46a of 
the inner rod member 46 to control axial motion 
thereof. The pivot bushing 60 retains the proximal 
end 46a of the inner rod member 46 to freely 15 
rotate therein and maintains the inner rod member 
46 in axial alignment with the inner tubular member 
42 throughout the entire range of motion of pivoting 
handle member 48. Thus, movement of pivoting 
handle member 48 into approximation with the sta- 20 
tionary grip member 54 causes the inner rod mem- 
ber 46 to coaxially move in a distal direction rela- 
tive to the handle portion 12 so as to effect distal 
movement and actuation of the hammer element 
26 in the tool assembly 16. 25 

With continuing reference to FIGS. 2 and 3, the 
actuation structure- 44 for remotely actuating the 
cutting blade 30 in the tool assembly 18 comprises 
a trigger arm 62 pivotably mounted to the body 
portion 50 of the handle portion 12. A linkage 30 
member 64 attaches to the top portion 62a of the 
trigger arm 62 by ■ connecting pin 65, wherein an 
annular flange member 67 mounts to the outer 
surface portion of the inner tubular member 42 so 
as to abut against the linkage member 64. A grom- 35 
met 69 is received about the inner tubular member 
42 distaily from the annular flange member 67. A 
compression spring 66 is received about the inner 
tubular member 42 intermediate the grommet 69 
and the annular flange member 67. As best shown <o 
in FIG. 3, the grommet 69 abuts against a retaining 
wall 68 formed in the body portion 50 of the handle 
portion 12, wherein the compression spring 66 bi- 
ases against the grommet 69 so as to effect the 
compression spring 66 to bias against the flange 45 
member 67 which forces the trigger arm 62. via the 
linkage member 64, to bias into an open position 
(FIG. 3) when the trigger arm 62 is. approximated 
towards the stationary grip member 58. Thus, 
proximal movement of the trigger arm member 62 50 
moves the inner tubular member 42 coaxially in a 
distal direction relative to the handle portion 12 to 
actuate the cutting blade 30 in the tool assembly 
16. 

Referring to FIG. 5, the securing member 100 55 
for securing the suture as will be described below 
comprises a cylindrical member 102 having first 
and second opposed ends 104, 106, although other 



configurations are contemplated. The securing 
member 100 includes an outer compressible sur- 
face 107. defining an inner bore 108 extending 
between the opposed first and second ends 104, 
106. The securing member 100 is placed adjacent 
the anvil portion 28 in the tool assembly 16 through 
the opening 70 provided intermediate the distal end 
16b of the tool assembly 16 and the blade cover 
30 disposed along the top surface of the cutout 
portion 32 of the tool assembly 16. 

The securing member 100 is fabricated from a 
deformable biocompatible material and is prefer- 
ably formed of a non-bioabsorbable material. Alter- 
natively, the securing member 100 may be fab- 
ricated from a bioabsorbable polymer such as a 
homopolymer, copolymer or a blend obtained from 
one or more monomers selected from the group 
consisting of glycolic acid, lactide, lactic acid, p- 
dioxanone, E-caprolactone and trimethylene car- 
bonate. 

Another embodiment of the surgical apparatus 
10 of the present invention is illustrated in FIG. 4. 
In this embodiment, an interengaging ratchet 
mechanism 80 is provided to incrementally adjust 
and hold the position of the pivotable handle mem-, 
ber 48. This incremental positioning, which sets the 
pivotable handle member 48 at various locations 
along its path of travel, provides a means to in- 
crementally actuate the hammer element 26 during 
a surgical procedure. The ratchet mechanism 80 
includes interengaging racks 82. 84 which are re- ' 
sportively provided on the handle members 48 and- 
54. Alternately, ratchet mechanism 80 can be posi- 
tioned internally within the body portion 50 of the 
handle portion 12 so that the mechanism is not 
exposed. 

In the embodiment illustrated in FIG. 4, the 
endoscopic tubular member 38 and the»tool as- 
sembly 16 attached thereto are axially rotatable by 
a rotation knob 90 mounted in the body portion 50 
of the handle portion 12. The rotation knob 90 
engages a bushing (not shown) attached to a proxi- 
mal end portion of the endoscopic tubular member 
38. The rotation knob 90 is preferably knurled or 
provided with ridges to allow for easy manipulation 
by the surgeon's thumb or fingers. Additionally, the 
bushing may be provided with angular faces of 
polygonal cross-section cooperating with corre- 
sponding races formed in the body portion 50 of 
the handle portion 12 so as to provide predeter- 
mined rotational stops such that the tool assembly 
16 is maintained at a given angular orientation 
relative to the handle assembly 12. 

Moreover, in the embodiment illustrated in FIG. 
4, the actuation structure 44 for remotely actuating 
the cutting blade 30 in the tool assembly 16 com- 
prises an arm member 94 slidably mounted to the 
body portion 50 of the handle portion 12. The 
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4. A surgical apparatus as claimed in any one of 
the preceding claims, wherein said tool assem- 
bly includes an anvil portion and a hammer s 
element movable toward said anvil portion. 

5. A surgical apparatus as claimed in claim 4, 
wherein said hammer deforms said securing 
member by moving along said longitudinal axis 10 
toward said anvil portion. 

6. A surgical apparatus as claimed in claim 5, 
further comprising an inner rod member lo- 
cated inside said elongate body portion and fs 
slidably received therein, wherein a proximal 

end portion of said inner rod member is oper- 
atively associated with said pivotable handle 
member such that movement of said pivotable 
handle member effects corresponding longitu- 20 
dinal movement of said hammer element in 
said tool assembly along the longitudinal axis 
of said body portion. 

7. A surgical apparatus as claimed in any of the as 
preceding claims, further including a rotation 
mechanism operatively associated with said 
handle portion and said elongate body portion 

for rotating said elongate body portion and 
said tool assembly about the longitudinal axis 30 
of said elongate body portion relative to said 
handle portion. 

8. A surgical apparatus as claimed in any of the 
preceding claims, wherein said .securing mem- 35 
ber is releasably disposed in a distal end por- 
tion of said tool assembly in communication 
with said anvil portion and said hammer ele- 
ment. 

40 

9. A suture securing member comprising a first 
end portion, a second end portion and a bore 
having a first dimension and extending from 
said first end portion to said second end por- 
tion, said bore dimensioned to receive a length 45 
of suture material so that the suture material 
extends through said first and second end por- 
tions, said securing member being comprised 

of compressible material so that upon com- 
pression of said securing member the size of so 
said bore is reduced to a second smaller di- 
mension to thereby cinch the suture material to 
maintain tension therein. 

10. A suture securing member as claimed in claim 55 
9. wherein said securing member is substan- 
tially cylindrical in configuration prior to com- 
pression. 
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